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ABSTRACT 
This study focused on contingency factors, the balanced scorecard (BSC) and firm 
performance. Specifically, the study examined the mediating role of BSC on the 
relationship between contingency factors and firm performance. The research 
framework was developed based on contingency theory. The population of the study 
comprised 1,213 companies from manufacturing sector of Iraq. The analysis of data 
utilised 301 responses that represented 49.38% of the total responses. Data were 
collected via self-administered questionnaires distributed to top management and 
were analysed using Partial Least Squares Structural Equation Modelling (PLS-SEM). 
The findings indicated that intensity of competition, political turbulence, corporate 
culture and total quality management (TQM) had a significant and positive influence 
on BSC usage. The results also showed that political turbulence had a negative and 
significant influence on firm performance, whereas intensity of competition, corporate 
culture and TQM had a positive and significant influence on firm performance. 
Furthermore, a significant and positive association existed between BSC usage and 
firm performance. The result of this study indicated that the higher the level of 
political turbulence the higher the BSC usage; and this is a confirmation of 
applicability and value of contingency theory. Finally, the results indicated that BSC 
usage mediated the relationship between exogenous variables (intensity of 
competition, political turbulence, corporate culture and TQM) and firm performance. 
The result implies that contingency factors are important antecedents that influence 
BSC usage, and BSC is a vital strategic management accounting tool to assist in 
planning and decision making in Iraqi’s manufacturing industry. These indicate 
theoretical and managerial implications of the research. Therefore, managers and 
government could adopt the technique to improve firm performance.  This study has 
made a solid contribution to the knowledge in theory and practice. Limitations and 
suggestions for future research were offered.  
Keywords: BSC, TQM, corporate culture, perceived environmental uncertainty, Iraq 
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ABSTRAK 
Kajian ini memberi tumpuan kepada faktor kontingensi, kad skor berimbang (BSC) 
dan prestasi firma. Secara khususnya, kajian ini menyelidik peranan pengantaraan 
BSC dalam hubungan antara faktor kontingensi dan prestasi firma. Rangka kerja 
penyelidikan dibangunkan berdasarkan teori kontingensi. Populasi kajian terdiri 
daripada 1,213 syarikat dari sektor pembuatan di Iraq. Analisis data menggunakan 
301 maklum balas yang mewakili 49.38% daripada jumlah keseluruhan maklum 
balas. Data dikumpul melalui soal selidik tadbir kendiri yang diedarkan kepada 
pengurusan atasan, dan dianalisis dengan menggunakan Partial Least Squares 
Structural Equation Modelling (PLS-SEM). Dapatan kajian menunjukkan bahawa 
intensiti persaingan, pergolakan politik, budaya korporat dan pengurusan kualiti 
menyeluruh (TQM) mempunyai pengaruh yang signifikan dan positif terhadap 
penggunaan BSC. Dapatan juga menunjukkan bahawa pergolakan politik mempunyai 
pengaruh yang negatif terhadap prestasi firma, sedangkan intensiti persaingan, budaya 
korporat dan TQM mempunyai pengaruh positif yang signifikan terhadap prestasi 
firma. Selain itu, hubungan signifikan dan positif wujud antara penggunaan BSC dan 
prestasi firma. Hasil kajian ini menunjukkan bahawa semakin tinggi tahap pergolakan 
politik, semakin tinggi penggunaan BSC; dan ini mengesahkan kebolehgunaan dan 
nilai teori kontingensi. Akhir sekali, dapatan kajian menunjukkan bahawa penggunaan 
BSC telah memantapkan hubungan antara pemboleh ubah eksogen (intensiti 
persaingan, pergolakan politik, budaya korporat dan TQM) dan prestasi firma. 
Hasilnya menunjukkan bahawa faktor kontingensi adalah pemboleh ubah penting 
yang mempengaruhi penggunaan BSC, dan BSC adalah alat perakaunan pengurusan 
strategik yang penting untuk membantu perancangan dan pembuatan keputusan dalam 
industri pembuatan di Iraq. Hal ini menggambarkan implikasi teori dan pengurusan 
penyelidikan. Oleh itu, pengurus dan kerajaan boleh menggunakan teknik ini untuk 
meningkatkan prestasi firma. Kajian ini telah memberikan sumbangan ilmu yang 
mantap dalam teori dan amalan. Limitasi dan cadangan untuk penyelidikan pada masa 
hadapan turut dikemukakan. 
 
Kata kunci: BSC, TQM, budaya korporat, ketidakpastian tanggapan persekitaran, 
Iraq 
 
viii 
 
ACKNOWLEDGEMENT 
 
Alhamdullah, Praise is to ALLAH, Lord of the worlds. May peace and the blessings 
of ALLAH be upon our prophet Muhammad (SAW) and his family members, 
companions and followers. 
First, I deeply thank and express my sincere gratitude to ALLAH (SWT) WHO out of 
HIS infinite mercy supported me in completing this PhD thesis. I would like also to 
express my deep gratitude to my supervisor Associate Prof. Dr. Rapiah Mohamed for 
her support, guidance and patience throughout my PhD journey, which made my work 
a great learning experience. 
I owe a big personal debt to my family especially to my late father. May Allah have 
mercy on him and my mother who have been supportive to me with prayers and many 
other things. Big thanks also are directed to my beloved wife Khamael Al-Naser as 
well as my wonderful children, Khalid, Lyan and Yousif who accompanied me in this 
PhD journey. 
Furthermore, my gratitude goes to my brothers Yousif, Wael, Masood and all my 
sisters. My appreciation also goes to Associate Prof. Dr. Che Zuriana Muhammad 
Jamil, Dr. Zarifah Abdullah, Prof. Dr. Hussein Aljarjary, Prof. Dr. Tariq Shareef, 
Mohammed Al-Mshhadani and Ban Badawi, for their support and valuable 
suggestions on my thesis. Last, but not least, I would like to thank my wonderful 
friends who supported me to complete this PhD journey. 
 
Khalis Al-Naser 
ix 
 
TABLE OF CONTENT 
CERTIFICATION OF THESIS WORK iii 
PERMISSION TO USE v 
ABSTRACT vi 
ABSTRAK vii 
TABLE OF CONTENTS ix 
LIST OF TABLES xiii 
LIST OF FIGURES xiv 
LIST OF ABBREVIATIONS xv 
CHAPTER ONE INTRODUCTION 
1.1 Background of the Study 1 
1.2 Problem Statement 5 
1.3 Research Questions 13 
1.4 Research Objectives 14 
1.5 Significance of the Study 14 
 1.5.1 Theoretical Significance 15 
 1.5.2 Practical Significance 17 
1.6 Scope of the Study 18 
1.7 Definition of Key Terms 19 
1.8 Organization of the Thesis 20 
CHAPTER TWO LITERATURE REVIEW 
2.1 Introduction 21 
2.2 Development of Cost and Management Accounting 21 
2.3 The Balanced Scorecard (BSC) 29 
 2.3.1 Balanced Scorecard Measurement Perspectives 30 
 2.3.2 Balanced Scorecard in Arab Countries 34 
 2.3.3 Balanced Scorecard in the Manufacturing Sector 35 
 2.3.4 Benefits and Advantages of Balanced Scorecard 36 
2.4 Contingency Factors 39 
2.5 Perceived Environmental Uncertainty (PEU) 42 
 2.5.1 Political Turbulence 46 
 2.5.2 Intensity of Competition 50 
 2.5.3 Perceived Environmental Uncertainty in Arab Countries 54 
2.6 Total Quality Management (TQM) 56 
 2.6.1 Total Quality Management in Arab Countries 60 
2.7 Corporate Culture 62 
 2.7.1 Adaptability 65 
 2.7.2 Involvement 65 
 2.7.3 Mission 66 
 2.7.4 Consistency 66 
 2.7.5 Corporate Culture in Arab Countries 67 
2.8 Firm Performance 70 
2.9 Underpinning Theory 72 
 2.9.1 Contingency Theory 73 
 2.9.2 Advantages and Disadvantages of Contingency Theory 75 
x 
 
2.10 Chapter Summary 76 
CHAPTER THREE THEORETICAL FRAMEWORK AND 
HYPOTHESIS DEVELOPMENT 
 
3.1 Introduction 78 
3.2 Theoretical Framework 78 
3.3 The Relationship between Contingency Factors (Political Turbulence, 
Intensity of Competition, Total Quality Management, Corporate 
Culture) and Balanced Scorecard 82 
 3.3.1 The Relationship between Political Turbulence and Balanced 
Scorecard 82 
 3.3.2 The Relationship between Intensity of Competition and 
Balanced Scorecard 84 
 3.3.3 The Relationship between Total Quality Management and 
Balanced Scorecard 86 
 3.3.4 Relationship between Corporate Culture and the Balanced 
Scorecard 89 
3.4 The Relationship between Contingency Factors (Political Turbulence, 
Intensity of Competition, Total Quality Management, Corporate 
Culture) and Firm performance 92 
 3.4.1 The Relationship between Political Turbulence and Firm 
Performance 92 
 3.4.2 The Relationship between Intensity of Competition and Firm 
Performance 95 
 3.4.3 The Relationship between Total Quality Management and Firm 
Performance 97 
 3.4.4 The Relationship between Corporate Culture and Firm 
Performance 99 
3.5 The Relationship between the Balanced Scorecard and Firm 
Performance 100 
3.6 The Relationship between Contingency Factors (Political Turbulence, 
Intensity of Competition, Total Quality Management, Corporate 
Culture), the Balanced Scorecard and Firm Performance 103 
 3.6.1 The Mediating Effect of the Balanced Scorecard between 
Political Turbulence and Firm Performance 104 
 3.6.2 The Mediating Effect of the Balanced Scorecard between 
Intensity of Competition and Firm Performance 106 
 3.6.3 The Mediating Effect of the Balanced Scorecard between Total 
Quality Management, and Firm Performance 108 
 3.6.4 The Mediating Effect of the Balanced Scorecard between 
Corporate Culture and Firm Performance 109 
3.7 Summary of Research Objectives and Research Hypotheses 111 
3.8 Conclusion 112 
CHAPTER FOUR RESEARCH METHODOLOGY  
4.1 Introduction 113 
4.2 Research Design 113 
4.3 Quantitative Research Approach 115 
4.4 Operationalization and Measurement of Variables 115 
 4.4.1 Firm Performance 116 
xi 
 
 4.4.2 Balanced Scorecard - Mediating Variables 118 
 4.4.3 Perceived Environmental Uncertainty – Exogenous Variables 119 
 4.4.4 Total Quality Management 122 
 4.4.5 Corporate Culture 123 
4.5 Questionnaire Design 125 
4.6 Pilot Study 126 
 4.6.1 Content validity 126 
 4.6.2 Statistical Validity and Reliability of the Pilot Study 127 
4.7 Unit of Analysis 130 
4.8 Population of the Study 130 
 4.8.1 Sample Size 131 
 4.8.2 Stratified Sampling Technique 132 
4.9 Data Collection 133 
4.10 Data Analysis Procedures 134 
 4.10.1 Partial Least Squares Structural Equation Modeling (PLS-
SEM) 
 
137 
4.11 Chapter Conclusion 141 
CHAPTER FIVE RESULTS AND DISCUSSION  
5.1 Introduction 142 
5.2 Data Screening and Cleaning 142 
 5.2.1 Missing Data 142 
 5.2.2 Removing Outliers 143 
 5.2.3 Non-response Bias 144 
5.3 Analysis of Survey Response 145 
 5.3.1 Response Rate 145 
 5.3.2 Profile of Respondents 145 
5.4 Descriptive Statistics of the Research Variables 149 
 5.4.1 Endogenous Variable — Firm Performance 149 
 5.4.2 Mediating variable – Balanced Scorecard  150 
 5.4.3 Exogenous variables – Perceived Environment Uncertainty  153 
 5.4.4 Exogenous variables – Corporate Culture  155 
 5.4.5 Exogenous variables – Total Quality Management  157 
5.5 PLS-SEM Analysis Results 158 
 5.5.1 Testing the Goodness of the Measurements Model (Outer 
Model) 
 
158 
5.6 Testing the Measurement Model (Outer Model) 159 
 5.6.1 Assessment of Convergent Validity 160 
 5.6.2 Assessment of Discriminant Validity 163 
5.7 Conclusion of the Measurement Model 168 
5.8 Assessment of the Structural Model (Inner Model) 170 
 5.8.1 Assessment of Coefficient of Determination (R²) 170 
 5.8.2 Assessing the Effect Size 172 
 5.8.3 Determining the Predictive Relevance 173 
 5.8.4 Assessing Goodness of Fit (GoF) 174 
 5.8.5 Hypotheses Testing 175 
5.9 Discussion of the Direct Hypotheses 181 
 5.9.1 The Relationship between Political Turbulence and Balanced 
Scorecard 181 
xii 
 
 5.9.2 The Relationship between Intensity of Competition and 
Balanced Scorecard 183 
 5.9.3 The Relationship between Total Quality Management and  
Balanced Scorecard  
 
186 
 5.9.4 The Relationship between Corporate Culture and Balanced 
Scorecard  
 
188 
 5.9.5 The Relationship between Political Turbulence and Firm 
Performance 191 
 5.9.6 The Relationship between Intensity of Competition and Firm 
Performance 194 
 5.9.7 The Relationship between Total Quality Management and Firm 
Performance  197 
 5.9.8 The Relationship between Corporate Culture and Firm 
Performance  200 
 5.9.9 The Relationship between Balanced Scorecard and Firm 
Performance  203 
5.10 Discussion of the Indirect Hypotheses (Mediation Relationship) 206 
 5.10.1 The Mediating Effect of BSC on the Relationship between 
Political Turbulence and Firm Performance 206 
 5.10.2 The Mediating Effect of BSC on the Relationship between 
Intensity of Competition and Firm Performance 209 
 5.10.3 The Mediating Effect of BSC on the Relationship between 
TQM and Firm Performance 212 
 5.10.4 The Mediating Effect of BSC on the Relationship between 
Corporate Culture and Firm Performance 214 
5.11 Hypotheses Summary 217 
5.12 Chapter Conclusion 218 
CHAPTER SIX CONCLUSION AND RECOMMENDATIONS  
6.1 Introduction 220 
6.2 Summary of the Study 220 
6.3 Recapitulation of the Main Findings 221 
6.4 Contribution of the Study 223 
 6.4.1 Theoretical Contributions 223 
 6.4.2 Managerial Contributions 224 
6.5 Research limitations 226 
6.6 Future research 227 
6.7 Conclusion 229 
REFERENCES 231 
APPENDICES 283 
 
 
 
 
xiii 
 
LIST OF TABLES 
Table  Page 
Table 3.1: Summary of Research Objective and its Hypotheses 111 
Table 4.1: Firm performance measurement 118 
Table 4.2: Balanced Scorecard measurement 119 
Table 4.3: Political Turbulence measurement 121 
Table 4.4: Intensity of Competition measurement 122 
Table 4.5: TQM Measurement 123 
Table 4.6: Corporate Culture Measurement 124 
Table 4.7: Summary of Survey Questionnaire Contents 126 
Table 4.8: Average Variance Extracted (AVE), Composite reliability and 
Cronbach’s alpha values of all Constructs 128 
Table 4.9: Correlations of Constructs and Discriminant Validity Assessment 129 
Table 4.10: Iraqi industrial companies and its stratified proportional random 
sample size 132 
Table 4.11: Criteria for Assessing Measurement Model (Outer Model) 139 
Table 4.12: Criteria of Assessing Structural Models 140 
Table 5.1: Test of Non-Respondent Bias 144 
Table 5.2: Profile of Respondents 146 
Table 5.3: Descriptive Statistics of Firm performance   149 
Table 5.4: Descriptive Statistics of Balanced Scorecard – Financial Perspective 150 
Table 5.5: Descriptive Statistics of Balanced Scorecard – Customer Perspective 151 
Table 5.6: Descriptive Statistics of Balanced Scorecard – Internal Business 
Process Perspective 152 
Table 5.7: Descriptive Statistics of Balanced Scorecard – Innovation and Learning 
Perspective 152 
Table 5.8: Descriptive Statistics of Perceived Environment Uncertainty 153 
Table 5.9: Descriptive Statistics of Perceived Environment Uncertainty 154 
Table 5.10: Descriptive Statistics of Corporate Culture 155 
Table 5.11: Descriptive Statistics of Total Quality Management 157 
Table 5.12: Factor Loadings, CR and AVE of all Constructs 160 
Table 5.13: Factor Loadings of the filed items 162 
Table 5.14: Factor Loadings and Cross-Loadings 164 
Table 5.15: Correlations of Constructs and discriminant validity assessment 167 
Table 5.16: Results of R2 171 
Table 5.17: The Effect Size of the Exogenous Constructs - Second Order 172 
Table 5.18: Results of Q2 174 
Table 5.19: GoF Baseline Criteria 175 
Table 5.20: Summary of Direct Hypotheses Results 176 
Table 5.21: Summary of Indirect Hypotheses Results   180 
Table 5.22: Summary of Findings 217 
 
xiv 
 
LIST OF FIGURES 
Figure  Page 
Figure 1.1: Contribution ratio of the manufacturing sector to GDP for the period 
2002-2016   6 
Figure 3.1:  Theoretical Framework 81 
Figure 4.1: Design Process 114 
Figure 4.2: Analysis procedures for both measurements model and structural 
model by using PLS-SEM 141 
Figure 5.1: Reliable and Valid Model by Using SmartPLS Version 2 169 
Figure 5.2: Results of R2 171 
Figure 5.3: The mediating role of BSC between (political turbulence, intensity of    
competition, TQM, corporate culture) and firm performance 179 
 
xv 
 
LIST OF ABBREVIATIONS 
ABC  Activity Based Costing 
Adap  Adaptability 
AMT  Advance Manufacturing Technology  
AVE  Average Variance Extracted 
BPR  Business Process Reengineering   
BSC  Balanced Scorecard 
CC  Corporate Culture 
Cons  Consistency 
CP  Costumer Perspective  
CR  Composite reliability 
f2  Effect size 
GoF  Goodness of fit 
GDP  Gross Domestic Product 
GDSR  General Directorate of Statistics and Research 
ICSO  Iraqi Central Statistical Organization 
Inv  Involvement 
IP  Internal process Perspective 
JIT  Just in Time 
LCC  Life Cycle Costing 
LGP  Innovation and Learning Perspective 
FP  Financial Perspective 
MIM  Ministry of Industry and Minerals 
Mis  Mission 
MOP  Ministry of Planning 
P  Performance 
PEU  Perceived Environmental Uncertainty 
PLS  Partial Least Squares 
PMS  Performance Measurement System 
PT  Political Turbulence 
Q2  Predictive Relevance 
R2  Coefficient of determination 
SCM  Strategic Cost Management 
SEM  Structural Equation Modeling 
SMA  Strategic Management Accounting  
SOEs  State Owned Enterprise 
TC  Target Cost 
TOC  Theory of Constraints 
TQM  Total Quality Management 
UNAMI United Nationals Assistance Mission of Iraq 
 
 
1 
 
CHAPTER ONE  
INTRODUCTION 
1.1  Background of the Study  
Nowadays, business environment is a highly competitive area in which many 
companies, regardless of type and nature, employ management accounting 
techniques to survive in this competitive world. However, the strategic management 
accounting has become essential for cost reduction as it facilitates the handling of 
multiple challenges characteristic of a highly competitive business environment. In 
this regard, the general improvement of the strategic position of a company via the 
performance measures process is termed as a strategic management accounting 
techniques (Modell, 2012; Ojua, 2016).  
 
Strategic management accounting (SMA) is defined as "the provision and analysis of 
management accounting data about a business and its competitors, for use in 
developing and monitoring business strategy” (Simmonds, 1981). Management 
accounting is a key to providing organizations with accurate and relevant 
information to help them effectively design competitive strategies, resulting in a 
competitive advantage. Hence, SMA stands upon solid ground for making business 
decisions that would improve or positively affect firm performance and help them 
gain a better competitive advantage (Uyar, 2010).  
 
Performance measurement systems (PMS) have also been integrated into SMA, 
particularly the Balanced Scorecard (BSC) (Ramljak & Rogošić, 2012). This 
development may result from the rise of the BSC in the world of management 
The contents of 
the thesis is for 
internal user 
only 
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APPENDICES  
APPENDIX 1 
 
UNIVERSITI UTARA MALAYSIA  
 
Othman Yeop Abdullah Graduate School of Business 
Sintok- Malaysia 
Survey  
CONTINGENCY FACTORS, BALANCED SCORECARD AND FIRM 
PERFORMANCE: EVIDENCE FROM IRAQI MANUFACTURING 
INDUSTRIES 
 
Dear respondents, this questionnaire is a requirement for the PhD thesis and aims to 
determine the impact of situational factors of integration (environment of uncertainty, 
corporate culture, TQM) and strategic techniques of cost management on improving the 
performance of industrial enterprises. It is hoped that the results of this study will be 
useful in improving the performance of industrial firms in Iraq. Your answer definitely 
plays a significant role in the success of this study, in addition these data will be treated 
with confidentially and for research purposes only. Your effort in filling this 
questionnaire is highly appreciated to achieve research quality. 
 
For any inquiries about the study or any help in completing the questionnaire, please 
contact: 
 
Khalkis Hasan Yousif Al-Naser                                                      
Email: alnaser7171@Yahoo.com                                                                    
Phone:  0060182865404 
Phone:   009647504936888 
 
Thank you for your time and kind assistance 
Sincerely 
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SECTION I 
This section contains two parts. The first part contains information about the respondents, 
while the second part contains information about the company.   
Part I: Information about the respondents 
Please tick (√) where applicable  
1. Gender 
                Male ( )                                             Female ( ) 
2. Age 
21 – 30 (  ) ,  31 – 40 (  ) , 41 – 50 (  ) , 51 – 60 (  ) , Above 60 (  ) 
3. Occupation 
 
Chief Executive Officers ( ), Chief Financial Officers ( ), Chief Management Accountants ( ), 
Chief Controller ( ). 
4. Working experience in industry 
 
Less and equal to 5 years ( ),  6 -10 years ( ), 11-15 years ( ), 16-20 years ( )  
  
             (  ) More than 20 years. 
 
Part II: Information about the company 
1. Types of company  
 
Food and beverage ( ), Textile and wearing apparel ( ), Wood and wood products ( ), Electrical 
and electronic ( ), Non-metallic mineral ( ), Paper and paper products ( ), Chemical products ( ), 
Plastic products ( ), Iron and steel ( ), Machinery products ( ), Others ( ). (please specify) 
2. The approximate number of employees in your company  
 
            Less than 30 ( ), 30 – 100 ( ), 100-500 ( ), More than 500 ( ) 
3. The total assets of your company (Iraqi Dinar) 
 
Less than 100 Million ( ), 100 Million -150 Million ( ), More than 150 Million ( ). 
4. The average annual revenue of company (Iraqi Dinar) for the past three years 
 
Less than or equal to 50 Million ( ), 51 Million – 250 Million ( ), 251 Million – 450 Million ( ),   
451 Million – 650 Million ( ), More than 651 Million ( ). 
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SECTION II 
This section consists of five subsections. (A) Balanced scorecard; (B) performance of 
company; (C) environment of uncertainty, including: political turbulence and the 
intensity of competition; (D) corporate culture; and (E) total quality management (TQM). 
A: BALANCED SCORECARD (BSC)  
This subsection contains questions related to the financial and non-financial performance 
measurement adopted by the company to evaluate its performance. Please refer to the 
usability of the mentioned measures by choosing 1 = not at all to 5 = to a greater extent. 
 
1 2 3  4  5 
Not at all To a minimum 
extent 
To some extent To a large extent To a greater extent 
 
No. Items 1 2 3 4 5 
Financial perspective      
F1 Operating income   1 2 3 4 5 
F2 Sales growth 1 2 3 4 5 
F3 Cash flows  1 2 3 4 5 
F4 Sales Revenue 1 2 3 4 5 
Costumer perspective       
C1 Market share   1 2 3 4 5 
C2 On-time delivery  1 2 3 4 5 
C3 Number of customer’s complaint  1 2 3 4 5 
C4 Survey of customer’s satisfaction   1 2 3 4 5 
C5 Customer’s response time 1 2 3 4 5 
C6 Cycle time from order to delivery  1 2 3 4 5 
C7 Percent shipments returned due to poor quality 1 2 3 4 5 
Internal process perspective      
IP1 Manufacturing lead time /cycle time    1 2 3 4 5 
IP2 Rate of material scrap loss  1 2 3 4 5 
IP3 Labor efficiency variance  1 2 3 4 5 
IP4 Material efficiency variance  1 2 3 4 5 
IP5 Ratio of good output to total output 1 2 3 4 5 
286 
 
Innovation and learning perspective      
IL1 Number of new patents  1 2 3 4 5 
IL2 Number of new product launches  1 2 3 4 5 
IL3 Time to market new products  1 2 3 4 5 
IL4 Employee’s satisfaction  1 2 3 4 5 
IL5 Employee’s training 1 2 3 4 5 
 
 
B: PERCEIVED ENVIRONMENTAL UNCERTAINTY  
In this study, the environmental uncertainty is divided into two dimensions; the first one 
is the political turbulence and the other is the intensity of competition. 
PART ONE: POLITICAL TURBULENCE  
In this part, we are interested in understanding the impact of political turbulence on the 
company in order to ensure the company's ability to implement its plans and achieve its 
objectives. Please choose (1 = very low influence to 5 = very high influence). 
1 2 3 4 5 
Very low influence Low influence Average influence High influence Very high 
influence 
No. Items 
PT1 The political instability in Iraq influences our business 1 2 3 4 5 
PT2 The interventions by national politicians interrupt our performance 1 2 3 4 5 
PT3 Our business can be greatly affected by trade union links with political parties   1 2 3 4 5 
PT4 Work stoppages and workers’ violence are serious issues that influence the 
operation of business. 1 2 3 4 5 
PT5 Our work environment undergoes continuous change due to the political 
instability 
1 2 3 4 5 
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PART TOW: INTENSITY OF COMPETITION 
Please indicate the degree of your agreement with the following statements, which 
describe the company’s competitive position compared with their counterparts in the 
Industrial sector.  
 
Please choose (1 = strongly disagree to 5 = strongly agree). 
 
1 2 3 4 5 
Strongly Disagree Disagree Somewhat Agree Agree Strongly Agree 
 
No. Items      
C1 Our company faces high degree of price competition on products. 1 2 3 4 5 
C2 There is a high degree of market competition in the new products development 
faced by our company. 
1 2 3 4 5 
C3 There is a high degree of competition in marketing the products that faced by 
our company. 
1 2 3 4 5 
C4 Company faces a high degree of competition to gain market share in products. 1 2 3 4 5 
C5 Behaviours of competing companies are taking a great threat to our company. 1 2 3 4 5 
C6 The level of competition in the market for the major products of our company is 
extremely intense. 
1 2 3 4 5 
 
C: CORPORATE CULTURE  
To what extent do the following statements apply to your company? Please indicate the 
validity of the following statements. Please choose (1 = strongly disagree to 5 = strongly 
agree). 
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1 2 3 4 5 
Strongly Disagree Disagree Somewhat Agree Agree Strongly Agree 
 
No. Items      
OC1 In our company, most employees are highly involved in their work. 1 2 3 4 5 
OC2 Information in our company is widely shared so that everyone can get the 
information s/he needs when it is needed. 
1 2 3 4 5 
OC3 Teams are the primary building blocks in our company. 1 2 3 4 5 
OC4 Work is organized so that each person can see the relationship between 
his/her job and the goal of our company. 
1 2 3 4 5 
OC5 In our company, there is continuous investment in the skills of employees. 1 2 3 4 5 
OC6 In our company, the capabilities of people are viewed as an important source 
of competitive advantage. 
1 2 3 4 5 
OC7 In our company, there is a clear and consistent set of values that governs the 
way we do business.  
1 2 3 4 5 
OC8 In our company, there is a clear agreement about the right way and the wrong 
way to do things.   
1 2 3 4 5 
OC9 In our company, there is a good alignment of goals across levels. 1 2 3 4 5 
OC10 In our company, we respond well to competitors and other changes in the 
business environment.  
1 2 3 4 5 
OC11 Different parts of our company often cooperate to create change. 1 2 3 4 5 
OC12 In our company, customers’ input directly influences our decisions. 1 2 3 4 5 
OC13 In our company, we encourage direct contact with customers by our people. 1 2 3 4 5 
OC14 In our company, we view failure as an opportunity for learning and 
improvement. 
1 2 3 4 5 
OC15 In our company, innovation and risk taking are encouraged and rewarded. 1 2 3 4 5 
OC16 In our company, there is a clear mission that gives meaning and direction to 
our work. 
1 2 3 4 5 
OC17 In our company, employees understand what needs to be done for us to 
succeed in the long run. 
1 2 3 4 5 
OC18 Our vision creates excitement and motivation for our employees. 1 2 3 4 5 
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D: TOTAL QUALITY MANAGEMENT (TQM)  
Over the past three years, the extent to which your company has implemented programs 
to improve the quality of products and processes, improve efficiency, decrease waste and 
cost, involve employees in the philosophy of continuous improvement. (These programs 
are sometimes referred to as total quality management (TQM). Please indicate the degree 
of your agreement with the following quality activities carried out by the company.  
Please choose (1 = strongly disagree to 5 = strongly agree). 
1 2 3 4 5 
Strongly Disagree Disagree Somewhat Agree Agree Strongly Agree 
 
No. Items      
TQM1  Programs to improve the quality and reliable delivery of materials and components 
provided by suppliers. 1 2 3 4 5 
TQM2 Programs to reduce waste or non-value-added activities throughout the production 
process 
1 2 3 4 5 
TQM3 Programs to reduce time delays in manufacturing and designing products (i. e. 
improve cycle time( 
1 2 3 4 5 
TQM4 Involvement of employees in quality improvement programs 1 2 3 4 5 
TQM5 Involvement of functional personnel (manufacturing, marketing, R & D) in strategy 
formulation 
1 2 3 4 5 
TQM6 Developing close contact between manufacturing and customers 1 2 3 4 5 
TQM7 Programs to co-ordinate quality improvements between parts of the organisation 1 2 3 4 5 
 
E: FIRM PERFORMANCE  
The following statements are to evaluate the company's performance in which you are 
working. Please evaluate the company's performance during the past three years and refer 
to data contained in the table by choosing (1 = strongly disagree to 5 = strongly agree). 
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1 2 3 4 5 
Strongly Disagree Disagree Somewhat Agree Agree Strongly Agree 
 
No. Items      
P1 Our costs of production have reduced during the last 3 years 1 2 3 4 5 
P2 Our return on investment has improved during the last 3 years 1 2 3 4 5 
P3 We have received considerable cash flow from our operations during the last 
3 years 
1 2 3 4 5 
P4 During the last 3 years we have enjoyed sales growth rate 1 2 3 4 5 
P5 Our operating profits have increased during the last 3 years 1 2 3 4 5 
P6 Our waste costs reduced during the last 3 years   1 2 3 4 5 
P7 During the last 3 years we have enjoyed revenue growth rate 1 2 3 4 5 
P8 Net profits have increased during the past three years 1 2 3 4 5 
P9 Ratio of profit to total revenue has increased during the past three years 1 2 3 4 5 
P10 Return on assets has improved during the past three years 1 2 3 4 5 
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 2 XIDNEPPA
 جامعة اوتارا الماليزية
       
  المدرسة العليا ?�عمال التجارية -كلية عثمان أيوب عبدالله 
 استبيان �طروحة دكتوراه 
 أداء الشركات: ا?�لة من القطاع الصناعي العراقيو بطاقة ا��ء المتوازن، مل الموقفيةالعوا
العوامل التكامل بين عزيزي المشارك في ا�ستبيان  هذه ا�ستمارة  هو متطلب ?�روحة دكتوراه يهدف الى تحديد اثر 
الشاملة) و تقنيات ادارة الكلفة ا�ستراتيجية  في  , ادارة الجودة الشركاتالموقفية المتمثلة بـ (بيئة عدم التأكد , ثقافة 
الصناعية العراقية. من المؤمل ان تكون نتائج الدراسة ذات  فائدة كبيرة في تحسين اداء  الشركاتتحسين أداء 
ل الشركات الصناعية في العراق. ان جوابك يلعب دورا  هاما في نجاح  هذه الدراسة، علما بأن  هذه البيانات سيتم التعام
معها بسرية تامة و�غراض بحثية فقط، جهودكم في ملئ ا�ستمارة  هي موضع تقدير عال لدى الباحث  من أجل 
 تحقيق جودة البحث .
 ?� استفسار عن الدراسة أو اذا كنت  بحاجة الى أي  مساعدة في استكمال ا�ستبيان , يرجى ا�تصال :
 
 الباحث : خالص حسن يوسف الناصر 
 ا�يميل: moc.oohaY@1717resanlA
  888639405746900  -  4045682810600 هاتف:
  
       
                                                                   شكرا لكم على تعاونكم        
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عن تعبئة يحتوي  هذا القسم على جزئيين. يحتوي الجزء ا�ول على معلومات عن الشخص المسؤول  -القسم ا�ول:
 .الشركةبينما الجزء الثاني يحتوي على  معلومات عن  .ا�ستمارة
 الجزء ا�ول
 الجنس -1
 )  )                 انثى (  ( ذكر
 العمر -2
 ).  ( 06)،  أكثر من   (  06 - 15)،    (  05 - 14) ،     (  04 – 13) ،     (  03 - 12      
 الموقع الوظيفي  ؟ -3
 ).       )، مدير الرقابة (  )، مدير حسابات (  ير المالي ()، المد  مدير عام (
 ؟عدد سنوات الخبرة في الموقع الوظيفي الحالي  -4
 ).  سنة ( 02)، اكثر من   سنة  ( 02 –61)،   سنة ( 51 –11)،   سنوات ( 01 –6)،   سنوات فأقل  ( 5
 
 الجزء الثاني
 ؟نوع الصناعة  -1
)،   )، معادن (  )، كهربائيات والكترونيات (  )، ا�خشاب (  وجات ()، ألبسة ومنس  غذائية ومشروبات (
)، انتاج   )، الحديد والصلب (  منتجات ?�ستيكية (، )  ( )، منتجات كيمياوية  الورق والمنتجات الورقية (
  اخرى ( .............. يرجى التحديد ).، )  ( عداتما��ت و
 ؟ي  الشركةما هو العدد التقريبي للموظفين ف -2
     ).  ( 005)، اكثر من   ( 005 – 001)،   ( 001 –03)،   (  92 -01
 ما هو مجموع ا�صول في الشركة (دينار عراقي)؟ -3
 ).  مليون  ( 051)، اكثر من   مليون ( 051 –مليون  001)، بين   ( مليون 001اقل من 
 نوات ال?�ث الماضية؟ ما هو متوسط ا�يراد السنوي للشركة  (دينار عراقي) في الس -4
 154)،    مليون ( 054 –مليون  152)،   مليون (  052 –مليون  15)،   مليون ( 05اقل او يساوي 
 ).  مليون (  156مليون (  ) ، اكثر من  056 –مليون 
 
يتعلق ببيئة ب) قسم (، بينما ال بطاقة ��اء المتوازنيتكون  هذا القسم من خمسة اقسام فرعية. القسم (أ)  -القسم الثاني:
، بينما  ، القسم (ج) يتعلق بثقافة الشركةعدم التأكد و هي تتكون من جزئين (ا�ضطرابات السياسية وشدة المنافسة) 
 د) يتعلق بأدارة الجودة الشاملة ، يتعلق القسم ( هـ) بأداء الشركةالقسم (
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    القسم أ : بطاقة ا��ء المتوازن
مقاييس ��اء المالي وغير المالي  التي تعتمد ها الشركة لتقييم ادائها. يرجى لة تتعلق  بيحتوي  هذا القسم على اسئ
= الى حد كبير 5� على ا?�?� الى = 1ا�شارة الى مدى استخدم كل مقياس من المقاييس ادناه من ?�ل اختيارك 
 جدا  
 5 4 3 2 1
 حد كبير جدا  الى الى حد كبير الى حد ما الى حد ضئيل � على ا?��ق
 5 4 3 2 1 البيان ت
      المحور المالي
 5 4 3 2 1 الدخل التشغيلي 1F
 5 4 3 2 1 نمو المبيعات 2F
 5 4 3 2 1 التدفقات النقدية 3F
 5 4 3 2 1 إيرادات المبيعات 4F
      محور الزبائن
 5 4 3 2 1 الحصة السوقية 1C
 5 4 3 2 1 التسليم في الوقت المحدد 2C
 5 4 3 2 1 عدد شكاوى العم�ء 3C
 5 4 3 2 1 استط�ع رضا العم�ء 4C
 5 4 3 2 1 زمن ا�ستجابة للعم�ء 5C
 5 4 3 2 1 الوقت المستغرق لتسليم الطلبية  6C
 5 4 3 2 1 نسبة اعادة المنتجات بسبب عيوب في التصنيع 7C
      محور العمليات الداخلية
 5 4 3 2 1 ننيع/ دورة الزمالوقت المستغرق للتص 1PI
 5 4 3 2 1 نسبة تلف المواد 2PI
 5 4 3 2 1 انحراف كفاءة العمل  3PI
 5 4 3 2 1 انحراف كفاءة المواد  4PI
 5 4 3 2 1 نسبة ا�نتاج الجيد الى ا�نتاج ا�جمالي 5PI
      محور التعلم والنمو
 5 4 3 2 1 عدد براءات ا�ختراع الجديدة 1LI
 5 4 3 2 1 عدد المنتجات الجديدة التي تم اط�قها 2LI
 5 4 3 2 1 الوقت ال�زم لتسويق المنتجات الجديدة 3LI
 5 4 3 2 1 رضا الموظفين 4LI
 5 4 3 2 1 تدريب الموظفين 5LI
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 : بيئة عدم التأكد بالقسم 
 ت السياسية، وا�خر  هو شدة المنافسة.في  هذه الدراسة، تم تقسيم بيئة عدم التأكد الى جزئين، ا�ول  هو ا�ضطرابا
    الجزء ا�ول : ا�ضطرابات السياسية
في  هذا القسم، نحن م هتمون في فهم تأثير ا�ضطرابات السياسية على شركتك من اجل التأكد من قدره الشركة على 
 .( ير عالي جدا  تأث=  5إلى تأثير واطئ جدا َ= 1تنفيذ خططها وتحقيق أ هدافها الرجاء اختيار واحدة من  (
 5 4 3 2 1
 تأثير عالي جدا  تأثير عالي تأثير متوسط تأثير واطئ تأثير واطئ جدا
 5 4 3 2 1 البيان ت
 5 4 3 2 1 ا�ضطرابات والتقلبات السياسية في العراق يؤثر على اداء شركتنا 1TP
 5 4 3 2 1 تدخ?� السياسيين في العراق يعيق أداء شركتنا 2TP
 5 4 3 2 1 شركتنا يتأثر بشكل كبير من خ�ل ع�قات نقابات العمال مع ا�حزاب السياسية أداء 3TP
التوقف عن العمل وأعمال العنف ضد العاملين بسبب ا�ضطرابات السياسية  هي القضايا الخطيرة التي  4TP
 تؤثر على العمليات التشغيلية
 5 4 3 2 1
 5 4 3 2 1 لدينا يخضع للتغير المستمر بسبب التقلبات السياسية بيئة ا�عمال 5TP
  الجزء الثاني : شدة المنافسة
من فضلك، وضح مدى موافقتك للعبارات التالية والتي توضح الوضع التنافسي للشركة مقارنة مع مث?�ته في القطاع 
 ). اوافق بشدة=  5إلى  � اوافق بشدة= 1الرجاء اختيار واحدة من  (الصناعي، 
 
 5 4 3 2 1
 اوافق بشدة اوافق اوافق الى حد ما � اوافق  اوافق بشدة�
 5 4 3 2 1 البيان ت
 5 4 3 2 1 تواجه شركتنا درجة عالية من المنافسة السعرية للمنتجات 1CI
 5 4 3 2 1 تواجه شركتنا درجة عالية من المنافسة في تطوير المنتجات الجديدة 2CI
 5 4 3 2 1 افسة في مجال تسويق المنتجاتتواجه شركتنا درجة عالية من المن 3CI
 5 4 3 2 1 تواجه شركتنا درجة عالية من المنافسة في كسب حصة في سوق المنتجات 4CI
 5 4 3 2 1 السلوكيات من الشركات المنافسة تشكل تهديدا كبيرا للشركة 5CI
 5 4 3 2 1 مستوى المنافسة في سوق المنتجات الرئيسية لدى الشركة شديدة للغاية 6CI
 
      الشركةثقافة  القسم ج :
إلى أي درجة  تنطبق العبارات التالية على شركتك؟ يرجى ا�شارة إلى مدى صحة العبارات التالية. الرجاء اختيار 
 ). اوافق بشدة=  5إلى  � اوافق بشدة= 1واحدة من  (
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 5 4 3 2 1
 فق بشدةاوا اوافق اوافق الى حد ما � اوافق � اوافق بشدة
 5 4 3 2 1 البيان ت
 5 4 3 2 1 الموظفين في شركتنا يتمتعون بروح المشاركة التامة في أعمالهم 1CC
في شركتنا المعلومات متوفرة على نطاق واسع بحيث يمكن للموظف الحصول على المعلومات  2CC
 التي تهمه أو يحتاج اليها �داء عمله بصورة جيدة
 5 4 3 2 1
 5 4 3 2 1 ل هي المكون الرئيسي لبيئة العمل في شركتنافرق العم 3CC
من خ�ل طبيعة العمل في شركتنا يستطيع كل موظف أن يرى الع�قة بين عمله والهدف الكلي  4CC
 للشركة
 5 4 3 2 1
 5 4 3 2 1 تقوم شركتنا با�ستثمار بصورة مستمرة في رفع كفاءة وم هارات موظفيه 5CC
 5 4 3 2 1 قدرات و م هارات الموظفين اللبنة ا�ساسية لرفع القدرة التنافسية في السوقفي شركتنا تعتبر  6CC
 5 4 3 2 1 لدى شركتنا منظومة متكاملة وواضحة من القيم والمثل التي تحكم طبيعة عملنا 7CC
 5 4 3 2 1 لدى شركتنا  إتفاق تام حول م اهية الممارسات الصائبة والخاطئة 8CC
 5 4 3 2 1 يوجد تنسيق فعال لتحقيق ا?�داف من خ�ل كل مستويات العملفي شركتنا  9CC
لدى شركتنا قدرة عالية على مواجهة المنافسين وا�ستجابة بإيجابية لمختلف التغيرات في بيئة  01CC
 العمل
 5 4 3 2 1
 5 4 3 2 1 تتعاون كل ا�قسام في شركتنا لتخطيط وإنجاح أي تغيير يهدف الى تطوير العمل 11CC
 5 4 3 2 1 إقتراحات العم�ء هي المرتكز الرئيسي �ي قرارات وتوجهات يت خذها شركتنا 21CC
 5 4 3 2 1 ا�دارة في شركتنا تشجع التواصل المباشر بين الموظفين والعم�ء 31CC
 5 4 3 2 1 من ثقافة شركتنا إعتبار الفشل فرصة للتعلم وتطوير ا�داء 41CC
 5 4 3 2 1 يتم مكافأة وتشجيع ا�بداع وا�فكار الجريئة ال هادفة الى تطوير ا�داءفي شركتنا  51CC
 5 4 3 2 1 لدى شركتنا  رسالة واضحة ومحددة تبرر وجودنا وتحدد توجهنا المستقبلي 61CC
 5 4 3 2 1 كل الموظفين في شركتنا يفهمون جيدا ما يجب عمله لتحقيق ا?�داف طويلة المدى 71CC
 5 4 3 2 1 لرؤية المستقبلية لشركتنا  تخلق ا�ثارة والدافعية لدى كل الموظفينا 81CC
    القسم د :  ادارة الجودة الشاملة
على مدى السنوات ال?�ث الماضية الى اي مدى نفذت شركتك برامج تحسين جودة المنتجات والعمليات وتحسين  
ملين في فلسفة التحسين المستمر. (ويشار إلى  هذه البرامج في التكاليف وتخفيض التلف وإشراك العا الكفاءة وتخفيض
)، يرجى ا�شارة إلى درجة موافقتك على أنشطة الجودة التالية التي MQTبعض ا�حيان إلى إدارة الجودة والشاملة (
 ).اوافق بشدة=  5إلى  � اوافق بشدة= 1الرجاء اختيار واحدة من  (يقوم بها الشركة. 
 
 5 4 3 2 1
 اوافق بشدة اوافق اوافق الى حد ما � اوافق اوافق بشدة �
 5 4 3 2 1 البيان ت
يوجد في شركتنا برامج لتطوير جودة وموثوقية  ايصال المواد والمكونات التي يزودنا بها  1MQT
 الموردون
 5 4 3 2 1
ميع مراحل العملية لف او ا�نشطة التي � تضيف قيمة في جتايوجد في شركتنا برامج للحد من ال 2MQT
 ا�نتاجية
 5 4 3 2 1
يوجد في شركتنا برامج للحد من الوقت الضائع في عمليات تصميم وتصنيع المنتجات  3MQT
 (مثل.تحسين دوره الزمن)
 5 4 3 2 1
 5 4 3 2 1 تعمل شركتنا على اشراك الموظفين في برامج تحسين الجودة  4MQT
ن بوظائف البحث والتطوير والتصنيع والتسويق عند صياغة تعمل شركتنا الى اشراك الموظفي 5MQT
 ا�ستراتيجية
 5 4 3 2 1
 5 4 3 2 1 تؤكد الشركه علئ ا هميه تطوير اتصا� وثيقا بين التصنيع والعم�ء 6MQT
 5 4 3 2 1 يوجد في شركتنا برامج لتنسيق تحسينات الجودة بين أجزاء المنظمة 7MQT
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    الشركةالقسم هــ : أداء 
لشركة التي تعمل فيها . يرجي تقييم اداء الشركة  في السنوات ال?�ث الماضية، وبالرجوع ا العبارات التالية لتقييم أداء
 ). اوافق بشدة=  5إلى  � اوافق بشدة= 1إلى البيانات الواردة في الجدول، الرجاء اختيار واحدة من  (
 
 5 4 3 2 1
 اوافق بشدة اوافق حد مااوافق الى  � اوافق � اوافق بشدة
 5 4 3 2 1 البيان ت
 5 4 3 2 1 انخفضت لدينا تكاليف ا�نتاج خ�ل الث?� سنوات الماضية  1P  
 5 4 3 2 1 تحسن العائد على استثماراتنا على مدى الث?� سنوات الماضية  2P
 5 4 3 2 1 تلقينا تدفق نقدي كبير من عملياتنا على مدى الث�ث سنوات الماضية  3P 
 5 4 3 2 1 في الث?� سنوات الماضية حظينا بمعدل نمو المبيعات  4P
 5 4 3 2 1 زادت ا�رباح التشغيلية على مدى الث?� سنوات الماضية  5P
 5 4 3 2 1 انخفضت لدينا تكاليف التلف خ�ل الث?� سنوات الماضية        6P
 5 4 3 2 1 و ا�يرادات         في الث?� سنوات الماضية حظينا بمعدل نم  7P
 5 4 3 2 1 ا�رباح على مدى الث?� سنوات الماضية                          زاد صافي  8P
 54321  زاد نسبة الربح الى اجمالي ا�يرادات على مدى الث�ث سنوات الماضية                                                               9P
 5 4 3 2 1 تحسن العائد على ا�صول على مدى الث?� سنوات الماضية        01P
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APPENDIX 3 
 
Outliers Results (Mahalanobis) 
ID MAH ID MAH ID MAH ID MAH ID MAH ID MAH ID MAH 
1 6.34 50 5.23 99 9.50 148 10.15 197 4.66 246 5.87 295 3.93 
2 8.32 51 5.50 100 4.14 149 9.30 198 2.74 247 5.54 296 1.41 
3 5.78 52 7.10 101 4.25 150 7.11 199 10.60 248 7.25 297 5.99 
4 4.90 53 2.18 102 4.34 151 18.08 200 4.71 249 0.39 298 3.67 
5 4.03 54 4.97 103 2.22 152 5.10 201 6.48 250 5.79 299 5.49 
6 5.87 55 2.72 104 2.46 153 4.54 202 4.38 251 2.73 300 2.54 
7 5.71 56 5.33 105 2.05 154 6.97 203 5.07 252 10.23 301 4.01 
8 4.97 57 8.94 106 1.53 155 10.12 204 4.72 253 4.79 302 2.28 
9 5.78 58 5.03 107 1.65 156 3.85 205 3.70 254 4.74 303 2.93 
10 7.00 59 2.06 108 5.11 157 3.91 206 4.03 255 5.60 
  11 5.69 60 4.38 109 2.90 158 6.83 207 5.49 256 4.96 
  12 5.27 61 2.43 110 2.58 159 5.46 208 7.24 257 4.13 
  13 4.37 62 9.32 111 1.66 160 5.50 209 4.12 258 7.42 
  14 5.87 63 2.48 112 4.59 161 6.21 210 9.38 259 5.43 
  15 15.08 64 2.69 113 2.58 162 7.10 211 8.26 260 3.18 
  16 5.13 65 12.37 114 4.79 163 2.18 212 9.14 261 2.26 
  17 2.50 66 2.54 115 2.56 164 2.72 213 13.56 262 2.64 
  18 2.45 67 1.27 116 2.03 165 1.88 214 9.17 263 5.89 
  19 6.04 68 1.18 117 3.54 166 8.15 215 7.05 264 1.85 
  20 3.73 69 3.52 118 4.23 167 5.80 216 6.16 265 4.30 
  21 4.65 70 11.19 119 2.43 168 8.14 217 3.23 266 2.52 
  22 5.90 71 2.89 120 2.45 169 6.98 218 8.05 267 3.65 
  23 4.82 72 3.77 121 7.60 170 2.09 219 4.49 268 2.45 
  24 2.27 73 2.35 122 3.98 171 6.42 220 1.91 269 9.20 
  25 7.46 74 2.38 123 9.12 172 1.94 221 5.97 270 8.08 
  26 2.33 75 4.31 124 4.78 173 2.38 222 3.31 271 6.68 
  27 3.52 76 2.52 125 3.69 174 2.53 223 2.19 272 2.88 
  28 4.02 77 5.78 126 21.60 175 2.89 224 3.71 273 3.07 
  29 4.35 78 3.29 127 1.62 176 6.73 225 2.31 274 4.61 
  30 0.75 79 4.25 128 1.30 177 3.05 226 3.01 275 4.14 
  31 6.58 80 2.57 129 6.81 178 1.60 227 2.40 276 6.10 
  32 6.63 81 7.32 130 4.09 179 8.94 228 6.86 277 3.01 
  33 5.06 82 2.82 131 2.80 180 3.31 229 4.41 278 1.34 
  34 5.30 83 5.87 132 1.46 181 3.25 230 3.20 279 2.11 
  35 1.89 84 2.10 133 5.97 182 8.15 231 8.26 280 4.35 
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Appendix 3 (continued) 
Outliers Results (Mahalanobis) 
36 2.71 85 6.26 134 3.26 183 1.28 232 9.12 281 11.85 
  37 3.76 86 2.64 135 1.08 184 5.73 233 4.72 282 4.39 
  38 9.30 87 5.34 136 4.09 185 9.78 234 3.53 283 5.70 
  39 5.72 88 3.79 137 1.91 186 4.93 235 1.52 284 3.19 
  40 6.67 89 3.97 138 10.01 187 2.45 236 2.67 285 8.78 
  41 4.65 90 6.17 139 3.10 188 2.51 237 4.44 286 6.98 
  42 4.06 91 3.26 140 0.97 189 2.43 238 4.57 287 2.63 
  43 5.50 92 4.92 141 3.11 190 10.19 239 2.78 288 7.46 
  44 10.12 93 1.93 142 20.17 191 3.33 240 3.28 289 2.00 
  45 4.70 94 3.96 143 5.25 192 3.92 241 10.45 290 1.92 
  46 3.26 95 3.41 144 5.69 193 5.14 242 6.34 291 6.25 
  47 6.56 96 4.32 145 28.94 194 7.63 243 6.21 292 4.26 
  48 3.88 97 3.64 146 3.19 195 2.48 244 5.26 293 3.43 
  49 6.83 98 3.29 147 1.86 196 5.08 245 9.13 294 4.93 
  
 
 
 
 
